M~yrocardial veins and sinusoids of the right atrioventricular junction of the heart were studied in serial section, and their relations to the common conduction bundle and nodal tissues were anatomically demonstrated by wax model reconstructions. It is suggested these venous channels may well explain the complete, but transient, bundle block of children observed in certain toxic diseases. On the other hand, the same sinusoids functioning as capillaries may nourish the bundle tissues in older decades, thus explaining the low incidence of bundle block in cases of gradual coronary occlusion. The possible role of these vessels to the intercoronary circulation is discussed.
T HE AUTHORS, long interested in the conduction system of the heart, found that few recent attempts have been made to evaluate and correlate the research findings from the several scientific fields of interest.' In the present study they have therefore attempted further to correlate certain well known clinical observations on the heart with lesser known facts to be found in the journals of anatomy, physiology, and pathology.
In the recent literature Glomset, Glomset and Birge2-4 have denied the morphologic existence of a conduction system in the hearts of the ungulates. dog and man, whereas the studies of Truex and Copenhaver,5'f Nonidez,7 Walls,8' Robb, Kaylor and Turman,'0 Stotler and MIcMahon," and Baird and Robb'2 have presented convincing structural evidence that a specialized conduction system exists in the hearts of these animals.
In the pursuit of these studies on the conduction tissue in young and adult animals, the present authors were impressed by the large number of irregular venous sinusoids which either accompanied or traversed the common bundle of conduction tissue. We have observed such vessels in serial sections of the hearts of five adult dogs, 10 newborn puppies, seven human fetuses (from four to eight months of gestation), and two human newborn.
Special attention was directed toward these 25 Brody and Smith211 found heart lesions of varying severity in over 90 per cent of the hearts studied after scarlet fever and related streptococcus infections. Three widespread lesions were described which were primarily associated with the endothelium of the capillaries and veins. The most common lesion Ad'as a lymphocytic and plasma cell infiltration beneath the ventricular endocardium, or about the endothelium of the coronary veins and thebesian vessels. Inasmuch as the venous channels involved are closely related to the common bundle of conduction tissue as it passes through, and courses superior to, the fibrous ring of the right atrioventricular orifice, a more detailed anatomic description of these vessels is in order.
Circulation, Volume IV, December, 1951 The all-inclusive term "thebesian veins" is a most unfortunate one, for it does not denote a precise morphologic entity and is currently used by many to describe all venous channels exclusive of the cardiac veins and coronary sinus. In the latter sense it is a "system" consisting of both myocardial v-eins and sinusoids. Both of these venous channels are abundant and anasto- figure 1 , which shows a vein below the coronary sinus (CS) in contrast to three sinusoids located immediately above the fibrous ring. The endothelial nature of these sinusoids is shown under higher magnification in figure 2.
Inferiorly the venous channels are continuous with similar vessels of the myocardium of the iiiterventricular septum and adjacent portion into the right atrial cavity as shown in figures 3 and 4; anastomose with the epicardial veins on the posterior surface of the left ventricle; or, as is most common, empty into the coronary sinus.
In order to demonstrate more clearly the intracardiac relations of these venous sinusoids to the conduction tissue, the authors made pro- of the left ventricle. These Human hearts of this age frequently fail to demonstrate a well differentiated conduction system, but one can determine the common bundle in serial sections by its course, related structures, and lighter staining reactions.
It will be noted in figure 5 that three veins were selected crossing the fibrous ring and included in the model, while only two were incorporated in the model shown in figure 6 . In both instances many additional arterial and venous vessels were present in the serial sections but were omitted to facilitate the mechanics of model construction and preserve simplicity. It will be noted in figure 5 that the venous sinusoids (VS) form a wide anastomotic channel as they course through the main bundle of conduction tissue to terminate superiorly in the right atrial cavity and the coronary sinus.
A similar but more extensive sinusoidal network (VS) is shown within the common bundle in figure 6 . This model, made from the heart of a 6 month old fetus and comprising 90 graphite. Their results demonstrated that venous pressures within the range of pathologic heart conditions could cause a reversal of flow in the heart veins. In a similar way they found that a falling arterial pressure and an increased intra-atrial pressure result in a reversal of flow on the venous side with recovery of the graphite suspension in the coronary sinus, coronary and cardiac veins. As a result of their experiments Thus the sinusoidal system which is implicated in the common bundle block of infectious childhood diseases now appears to assume an active beneficial role in the older decades in which arterial occlusion becomes most prevalent. Although this role of the myocardial sinusoids is beyond the scope of the present communication, we wish to emphasize their relation to the common bundle and to the problems of intercoronary circulation. For a more complete discussion of the coronary arteries and veins, the reader is referred to the fascinating papers of Wearn and his colleagues,33-36 1Kugel,37 Meek, Keenan and Theisen, 35 In figure 8 , we have rearranged a schema based on the work of Wearn, Mettier, Klumpp and Zschiesche35 to demonstrate the relations of the described sinusoids and common bundle (see figures 5 and 6) to the remainder of the tions the blood flow might well be in a reverse direction to that now indicated by the broken lines in figure 8 . For example, it is interesting to speculate that such a reversal of flow may account, for the low incidence of heart block observed following the gradual occlusion of the coronary arteries. It is equally possible that such sinusoids, functioning as capillaries, account for the favorable results and low ineidence of heart block in experimental animals following arterialization of the coronary silu.ts.421'5 Heart block is not frequently en- 45, 1943. 9 The developmenlt of the specialized conducting tissue of the human heart. J. Anat. 81: 93,
